Objective: Determine chief residents' experience with vacuum and forceps deliveries and self-perceived competencies with the procedures.
Introduction
The rate of forceps delivery in US has declined steadily over the past 20 years, whereas the rate of vacuum extraction has steadily increased. 1, 2 In light of the substantial and continuing decline in the prevalence of forceps deliveries, we sought to evaluate the current educational experience of US chief residents in obstetrics and gynecology with forceps and vacuum deliveries by conducting a national survey. We were also interested in who taught the residents these procedures, residents' preference for either forceps or vacuum delivery, and their self-perceived level of competence to perform these procedures. Data were analyzed to determine if there were substantive differences in these parameters between universityand community-based programs.
Methods

Study 1
A written questionnaire was mailed to all fourth year residents in United States Residency Review Committee approved obstetrics and gynecology programs following IRB approval in 2004. Armed forces programs were not included. Stamped return envelopes were provided. The residents were queried regarding the total number of vaginal (100-200, 201-300, 301-400, over 400), forceps (0-10, 11-20, 21-40, over 40) and vacuum deliveries (same categories as forceps) they had performed by the end of their third year of residency. They were asked if they wanted to learn how to perform forceps deliveries, who had taught them to perform operative deliveries, whether they felt competent to perform forceps and vacuum deliveries and what type of operative vaginal delivery they thought they would predominantly use in their practice.
Study 2
As the response rate to the written questionnaires in Study 1 was low, the study was replicated next year using another medium. A web-based survey was designed by the Survey Research Laboratory, Kent State University, Kent, OH and sent to all coordinators of United States Residency Review Committee approved obstetrics and gynecology programs in the US following IRB approval. Coordinators were asked to forward the email to their chief residents. Chief residents were asked to respond by clicking on a link to the survey. The survey was sent out electronically three times, during the months of April and May, 2005. Only one response for a single email address was accepted.
The survey had minor modifications from that used in Study 1, including the difference that residents were asked about the number of procedures performed to date (by close to the end of their fourth year) instead of the end of their third year. Residents who did not feel competent to perform a specific type of procedure were asked how many more procedures they would need to perform to become competent. Residents were asked for the name of their program, although these data were only used to determine how many programs responded and were not analyzed with the rest of the data. Residents were asked to name their state and this information was used to match the resident to ACOG districts. ACOG districts were divided into three groups (Districts I-IV, V-VII and VIII-IX) to analyze differences in regions of the country.
Statistical analysis
Data were analyzed with w 2 and Wilcoxon Signed Rank tests using SPSS, version 13. Significance was set at P<0.01 owing to the number of tests performed.
Results
Surveys were received from 238 residents (approximately 20% of all chief residents) by mail in Study 1. Email responses were received from 269 fourth year residents in Study 2 (approximately 22.6% of all chief residents). These 269 surveys were received from 123 different residency programs (50.2% of the US programs) and 38 of the 43 states with residency programs (88.4%).
In both studies, a minority of residents reported performing <200 vaginal deliveries; the remainder of the residents reported that they had performed 200-300, 301-400 or over 400 vaginal deliveries (Figure 1 ). The distribution of total vaginal deliveries did not differ significantly between Studies 1 and 2. Residents in Study 2 performed more vacuum deliveries than did residents in Study 1 ( Table 1) . In both studies, residents reported performing significantly less forceps than vacuum deliveries, and the distribution of responses for how often they performed forceps deliveries did not differ significantly between the two studies ( Table 1) .
The majority of respondents participated in university programs in both studies (Study 1, 70.2%, Study 2, 68.4%). In Study 2, residents from community programs responded more often that they had performed over 400 vaginal deliveries (51.8% in community programs versus 24.7% in university programs; X 2 ¼ 23.875, P<0.001). In Studies 1 and 2, residents in community programs performed more vacuum deliveries (in both studies 29% of residents in community programs performed over 40 vacuum deliveries versus 14% of residents in university programs, Study 1, X 2 ¼ 14.673, P ¼ 0.002; Study 2, X 2 ¼ 14.525, P ¼ 0.006). In both studies, there was no difference in the number of forceps deliveries performed by residents in community versus university programs.
Residents in Study 1 were asked if they wanted to learn how to perform forceps deliveries and 86.6% responded that they did. In Study 2, residents were asked if they wanted to learn forceps deliveries when they started residency and 95.9% responded that they did. Similarly, 97.4% of residents in Study 2 responded that they wanted to learn to perform vacuum deliveries when they started residency. In Study 1, 75.5% of residents agreed or strongly agreed that attending physicians were still willing to teach forceps deliveries. In Study 2, this question was expanded slightly and 33.9% of residents responded that all or most attendings were willing to teach forceps deliveries in their program, and an additional 36.1% responded that some attendings were willing to teach forceps deliveries. In Study 2, 81.0% responded that all or most of the attendings in their program were willing to teach vacuum deliveries.
In Study 1, residents were asked who had taught them to perform the majority of their operative vaginal deliveries and most residents reported that it was attending physicians (vacuum deliveries, 65.1%, forceps deliveries, 68.1%). Other responses were Vacuum and forceps training in residency J Powell et al senior residents, fellows and perinatologists. In Study 2, residents were asked to select all who taught them these techniques. Attendings were identified most frequently, but senior residents and perinatologists were also identified as teachers by almost half of the residents (Table 2) .
Residents were asked if they felt competent to perform vacuum and forceps deliveries. The vast majority of respondents in both studies felt competent to perform vacuum deliveries (Study 1, 94.5%; Study 2, 98.5%), whereas approximately half claimed to be competent to perform forceps deliveries (Study 1, 57.6%; Study 2, 55.0%). Residents in Study 2 responded that they would need to perform an additional 3-10 (50 residents), 11-20 (50 residents) or 21-40 (16 residents) forceps deliveries in order to become competent.
When asked which instrument they thought they would predominantly use in their subsequent practice, 50.0% of the residents in Study 1 replied vacuum, 45.8% chose forceps and 2.5% selected both answers. In Study 2, the choices were expanded to include using both equally; 48.7% intended to predominantly use vacuum, 18.2% selected predominately forceps, 21.6% indicated they would use both equally, and 11.2% were not going to perform deliveries after finishing residency.
The majority of residents who felt competent to perform forceps deliveries reported that they would predominately use forceps or both methods of deliveries in their practice (Study 1, 75.8%; Study 2, 64.6%). The majority of residents who reported that they did not feel competent to perform forceps deliveries reported that they would predominately use vacuum deliveries in their practice (Study 1, 86.1%; Study 2, 84.2%).
Forty-five percent of respondents in Study 2 were from ACOG districts I to IV, 39.4% from districts V to VII and 15.6% from districts VIII to IX. There was no significant difference in residents' feeling of competency to perform vacuum or forceps deliveries across these district groups.
Discussion
Virtually all chief residents who responded to questionnaires over a 2-year period felt competent to perform vacuum deliveries, but for both years almost half did not feel competent to perform forceps deliveries. Almost all of the residents wanted to learn how to perform forceps deliveries, and the majority reported that there were attending physicians available to teach them, suggesting that the self-perceived lack of competence on the part of these residents to perform forceps deliveries is not due to a lack of interest in the technique or a lack of teachers. Residents performed fewer forceps than vacuum deliveries, and it may be that there are fewer opportunities for residents to learn this technique. In Study 2 (which included most of the fourth year), residents reported performing more vacuum deliveries than in Study 1 (which asked for number of procedures performed by the end of the third year), but no difference was found between the two studies for number of forceps procedures performed. This suggests experience with vacuum deliveries continues to increase in the chief year, but this does not appear to be true with regard to experience with forceps deliveries. This could be a result of the steadily falling rate of forceps deliveries in the nation, from 17.7 per 100 vaginal deliveries in 1980 to 4.0 per 100 vaginal deliveries in 2000. 2 In future studies, it may be appropriate to specifically ask residents why they do not feel competent as there may be other issues in addition to lack of experience. Residents may have experienced or observed a bad outcome with forceps deliveries. Increased information should also be obtained about residents' perceived competency to perform different forceps deliveries (outlet, low, mid, rotational, etc). It may be that residents feel competent to perform some forceps deliveries, but not all types.
Residents in community hospitals reported performing more total (Study 2) and vacuum deliveries (Studies 1 and 2), but not more forceps deliveries. No differences in feelings of competency to perform forceps deliveries were found when regions of the country were examined. Chang et al.
3 observed a decrease in forceps delivery rates at their institution from 1977 to 1999 and found that region of training, sex and year of graduation of the attending physician, and sex of the resident did not affect forceps delivery rate; only the year in which the procedure was performed affected the forceps delivery rate. Chang et al.'s 3 data, and results from this study, suggest that current lack of training with forceps deliveries is observed throughout training programs in the US.
The lack of experience and lower level of self-perceived competency to perform forceps deliveries appear to be affecting future practice patterns, although other factors such as previously observed outcomes or fear of litigation may also have influenced their decision. Residents who do not feel competent to perform forceps deliveries report that they will predominately use vacuum extraction (approximately 85% in both studies). The majority of residents who do feel competent to perform forceps deliveries, however, claim they would predominately use forceps deliveries or use both equally in their future practice. The majority of residents in Study 2 felt they needed up to an additional 20 forceps deliveries in order to become competent. In future studies, it may be appropriate to determine objectively residents' competence through Vacuum and forceps training in residency J Powell et al direct observation by experienced operators and/or tracking of maternal and neonatal outcomes. If these objective assessments confirm the residents' self-perceived lack of competence, new instructional methods may need to be developed (eg, simulation with mannequin training). Self-perceived level of competence, future practice plans as well as objective measures could be used to determine the effectiveness of novel instructional methods and justify the incorporation of expensive and time-intensive techniques into residency curricula across the country. The greatest limitation of this study is the low response rate (approximately 20%) and the resulting possibility that the data represent a biased sample. However, the study was conducted twice, over a 2-year period, using different mediums, with strikingly similar findings both years. Residents from approximately 50% of the residency programs and from 38 states responded. In both years, resident experience ranged from having performed fairly low numbers of deliveries to residents who had performed over 400 vaginal deliveries (33% of respondents in both studies) and over 40 vacuum deliveries (almost 20% in both studies). The number of procedures reported by the residents appear reasonable in light of the Accreditation Council for Graduate Medical Education Case Log Statistical Reports for the corresponding years, which report a mean number of forceps deliveries for all residents of 15. 5 (2005) and 13.0 (2006) with some programs reporting none and 10th, 30th and 50th centiles being 2, 6 and 11, respectively, for 2005 and 1, 5 and 9 for 2006. 4 The corresponding numbers for vacuum deliveries were means of 22 (2005, 2006) , and 10th, 30th and 50th centiles of approximately 6, 13 and 19 for 2005 and 2006. Again, some programs reported no vacuum deliveries. 4 Another limitation was that we did not have information such as gender, race/ethnicity, institutional volume or operative delivery rates to examine as predictors of self-perceived competence. However, we were concerned about maintaining anonymity to encourage participation.
Despite the study limitations, the differences in residents' self-perceived competency to perform forceps deliveries versus vacuum deliveries, given their desire to learn both techniques, suggests that residents are finishing residency without desired knowledge. At an absolute minimum, 220 residents have graduated from residency programs in the US over the last 2 years who do not feel competent to perform forceps deliveries.
Instrumental delivery, when practiced appropriately, may be a reasonable alternative to cesarean delivery, which recently increased to above 30% in the US. 5 Forceps deliveries are associated with increased maternal tears, more neonatal facial injuries and greater need for anesthesia than vacuum deliveries. [6] [7] [8] [9] [10] On the other hand, vacuum deliveries are associated with greater rates of cephalohematomas, retinal hemorrhages and shoulder dystocia than forceps deliveries. [6] [7] [8] [9] [10] Additionally, the failure rate is higher with vacuum delivery. 7, 10 Thus, both options represent valuable tools for obstetricians to posses in their clinical armamentarium. In this study, residents who felt competent to perform forceps deliveries reported that they would use forceps in their practice, whereas those who did not feel competent indicated they would not. The data suggest that teaching future practitioners to be familiar with and utilize forceps may deserve greater emphasis and/or new approaches in obstetrics and gynecology residency training programs in the US.
